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Abstract— The segmentation, detection, and extraction of
infected tumor area from magnetic resonance (MR) images
are a primary concern but a tedious and time taking task
performed by radiologists or clinical experts, and their
accuracy depends on their experience only. So, the use of
computer aided technology becomes very necessary to
overcome these limitations. In this study, to improve the
performance and reduce the complexity involves in the
medical image segmentation process, we have investigated
Berkeley wavelet transformation (BWT) based brain tumor
segmentation. Furthermore, to improve the accuracy and
quality rate of the support vector machine (SVM) based
classifier, relevant features are extracted from each
segmented tissue. The experimental results of proposed
technique have been evaluated and validated for
performance and quality analysis on magnetic resonance
brain images, based on accuracy, sensitivity, specificity, and
dice similarity index coefficient. The experimental results
achieved 96.51% accuracy, 94.2% specificity, and 97.72%
sensitivity, demonstrating the effectiveness of the proposed
technique for identifying normal and abnormal tissues from
brain MR images. The experimental results also obtained an
average of 0.82 dice similarity index coefficient, which
indicates better overlap between the automated (machines)
extracted tumor region with manually extracted tumor
region by radiologists. The simulation results prove the
significance in terms of quality parameters and accuracy in
comparison to state-of-the-art techniques.
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I. INTRODUCTION

This project deals with the concept for automatic brain
tumor detection. Normally the anatomy of the Brain can be
viewed by the MRI scan or CT scan. In this project the MRI
scanned image is taken for the entire process. The MRI scan
is more suitable than CT scan for diagnosis. MRI does not
affect the human body, because it doesn’t use any radiation.
It is based on the magnetic field and radio waves. Number
of techniques has been invented in current years to seal this
break, but still there is no generally customary automated
technique by doctors to be used in clinical floor due to
accuracy and robustness issues. Tumor is due to the
uncontrolled growth of the tissues in different part of the
body. The tumor may be primary or secondary. If it is a
beginning, then it is known as primary. If the part of the
tumor is spread to different place and grown as its own then
it is known as secondary. Normally braintumor affects
Cerebral Spinal Fluid which causes strokes. The physician
gives the treatment for the strokes in spite of the treatment
for tumor. So detection of tumor is important for that
treatment. The life time of the person who is affected by the
brain tumor will increase if it is detected at current stage.

A. Related works

K.Bhime,A.Jagan. Proposed demonstrates the superior
accuracy for brain tumor detection in as compared to the
provided methodologies. Additionally the essential
identified bottleneck of the brand new research results is
limited to detection of brain tumor and the basic analyses of
internal shape of the brain is often ignored being certainly
one of the most essential difficulties in illness detection. Has
proposed additionally explores the possibilities of
identifying the barin regions with capacity problems. [1]

Gilles Beaudoin, and Jacques A. De guise. This
approach research the statistical houses of the clamor
hooked up in several clinical pics. The method is
particularly designed for sorts of noise with uncorrelated
fluctuations. Such significant fluctuations are normally
created in the bodily approaches of imaging rather than
within the tissue texture. Various varieties of noise often
make contributions to degrade clinical pictures; the overall
noise is generally assumed to be additive with a zero-
propose, regular -variance Gaussian distribution. Here gift a
method to extract the relationship between image depth and
the noise variance and to determine the corresponding
parameters. The technique has become implemented
correctly to MRI [magnetic resonance images] with super
acquisition sequences and to several sorts of x-ray CT
imaging for the facts reconstructed images. [2]

Meenakshi and Anandkumar. They emphasized
that MRI is useful for reading thoughts, photos due to its
high accuracy price. Detection of the thoughts tumor has
come to be a difficult venture. Most of the prevailing
techniques use system getting to know strategies to stumble
on mind tumor, but nevertheless they suffered due to
incorrect prognosis. The proposed approach combines the
clustering and category set of rules to minimize the mistake
rate. Segmentation venture is accomplished using
orthogonal operators and classification the usage of bpm.
Snap shots having tumors are processed the usage of k-way
clustering and extensive accuracy charge of 75% is received.

[4]

Kumar and Mehta.Segmentation outcomes will
now now not be correct if the tumor edges are not sharp, and
this example takes vicinity at a few degrees in the
preliminary stage of tumor. Texture-primarily based
definitely technique is proposed in this paper. Collectively
with thoughts tumor detection, segmentation is also
completed robotically the usage of this method. The
proposed texture evaluation and seeded area method become
applied in Matlab environment the usage of 25 MRI images.

[5]

Padole and Chaudhari. They proposed an efficient
approach for brain tumor detection. One of the most critical
steps in tumor detection is segmentation. Mixture of
fashionable algorithms, advise shift and normalized cut is
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finished to come across the mind tumor floor region in
more. pre-processing step is first finished by way of the
manner of the use of the imply shift set of guidelines as a
way to form segmented areas. Within the next step area
nodes clustering are processed by manner of cut technique.
Within the very last step, the thoughts tumor is detected thru
element analysis. [6]

Deshmkh,chaya jadhav.The segmentation of
intelligence tumor consists of many tiers. The manual
technique of doing the segmentation of brain more images
may be very time consuming and tedious task, and it's
related to many demanding situations. Automated
segmentation technique for intelligence pics. There are
numerous strategies supplied to investigate the overall
performance of computerized computerized skills tumor
detection for the medical evaluation reason. On this evaluate
the paper, our important reason is to modern-day the review
of unique intelligence tumor segmentation methods using
the more pics. [7]

P.Narendran and R.Deepa.The brain tumor is an
abnormal growth of the cell's interior the head, which
reasons harm to the other cells critical for the functioning of
the human brain. The brain tumor detection is a hard
undertaking due to the complicated structure of the human
brain. MRI [magnetic resonance imaging] photograph are
generated from more. Scanners the usage of sturdy magnetic
fields and radio waves to shape photos of the body to assist
in clinical analysis. Identification of precise tumor region
and its segmentation is then finished by the use of area
growing strategies. Photograph segmentation is the most
critical feature in picture evaluation and processing. this
painting offers hit upon the tumor in human brain using
MRI pics, the use of image segmentation.[8]

K.Bhama And A.Jagan.MR images primarily based
brain clinical imaging uses for scientific diagnosis and
version the inner portions of the human mind and mind
tumor is the extreme life changing sicknesses. Image
segmentation performs an important role in picture
processing as it enables inside the extraction of nervous
regions from the MR pix. Watershed method one of the
type's segmentation methods for mind MRI and especially
beneficial for gray scale snap shot segmentation utilized on
mathematical morphology and vicinity detection. The same
studies consequences decide the development in genius MRI
segmentation by means of combining a range methods and
techniques. Although the correct effects are not being
proposed and proven in the comparable researches. Hence,
stop paintings demonstrate the advanced accuracy for brain
tumor detection in distinction to the presented
methodologies. Also the foremost recognized bottleneck of
the modern research results is restrained to detection of
mind tumor and the common analyses of the inner shape of
the expertise is frequently left out being one of the
maximum fundamental issues for sickness detection. Give
up work additionally explores the probabilities of figuring
out the talent regions with practicable problems [9].

Gang Li.Within the space of picture processing, the
processing of medical images for scientific diagnostics is the
primary region of research for many, many years and
photograph processing plays a key position within the
fitness care. Mind tumor is a hysterical enlargement of most

cancer cells and varied Kkinds of brain tumor with
extraordinary traits and treatments. A mind tumor is shaped
because of the extraordinary cells created in the mind and
brain tumor is mainly categorized into two kinds which
includes benign tumors and malignant or cancerous tumors.
Cancerous tumors further divided into sorts primary tumors
that begin with within the mind and secondary tumors, brain
metastasis that is spread from someplace else within the
body. Within the fields of clinical, mind tumor grows with
none manipulate of usual forces, with the advancement of
clinical imaging; imaging modalities advantage significant
component in the mind tumor evaluation and massive
impact on the affected person challenge. A previous couple
of years, promising imaging modalities is a CT [Computed
Tomography], x-ray, single-photon emission computed
tomography  (sect), ultrasonically, MRI [Magnetic
Resonance  Imaging], pet [Tomography], MEG
[Electroencephalography], and EEG [electroencephalograph
graph]. [10]

S. Bauer, R. Wiest,The mind tumor segmentation
taken the research vicinity and two algorithms, there are
watershed algorithm, active contour segmentation is quite as
compared with other to perform one of the procedures is
guided while latter one is non-guide. The brain tumor
segmentation techniques are meant to show the precise
tumor location and the analysis are carried in specific
mechanisms, the simulation end result display higher
performance over the traditional states of the strategies in an
accurate way.lts diagnosis of the right segmentation method
is required for MRI pics to carry out and progressed
diagnosis and treatment. This tried to review a few
regressions of the worthwhile current research works
finished on brain tumor detection, segmentation and place
calculation from brain MRI snap shots. A comparative
analysis of watershed algorithm and active contour
segmentation is performed to recognize the great brain
theories and applications. Segmentation algorithm for higher
evaluation[11].

Il. EXISTING SYSTEM

The proposed system is Grey Level Co-Occurrence Matrix
using Fuzzy C-Means classification where threshold is
chosen in order to distinguish the interior area from other
organs in the MR image dataset. Then modified gradient
magnitude region growing algorithm is applied, in which
gradient magnitude is computed by definition of
homogeneity criterion. This implementation allowed stable
boundary detection when the gradient suffers from
intersection variations and gaps. By analyzing the gradient
magnitude, the sufficient contrast present on the boundary
region that increases the accuracy of segmentation using
Fuzzy C-Means FCM. The conventional Fuzzy C-Means
algorithm is an efficient clustering algorithm that is used in
medical image segmentation. The survey is performed to
update the study of image segmentation. The techniques
used for this survey are Brain Tumour Detection Using
Segmentation Based on Hierarchical Self Organizing Map,
Robust Image Segmentation in Low Depth of Field Images,
and Fuzzy C-Means Technique with Histogram Based
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Centred Initialization for Brain Tissue Segmentation in MRI
of Head Scans.

To calculate the size of segmented tumour, the
relabelled method remaps the labels associated with object
in a segmented image such that the label numbers are
consecutive with no gaps between the labels number used.
Any object can be extracted from the relabelled output using
a binary threshold. Here, the algorithm is adjusted to extract
and relabelled the tumour and then find its size in pixels.
The algorithm works well in two stages.

The first stage is to determine the input image
labels and the number of pixels in each label. The second
stage is to determine the output requested region to get total
number of pixels accessed. Segmented areas are
automatically calculated to get desired tumour area per slice.

I1l. EXISTING OF PROPOSED SYSTEM

— The techniques that were surveyed included: histogram
based techniques, gradient based techniques,
polynomial modelling based techniques and active
contour based techniques and classifiers based
techniques.

— There are no clear edge results.

— Dilate image sharpening to find tumour object is not
possible.

— Brain tumour less accuracy.

IV. PROPOSED SYSTEM

The proposed segmentation of the brain MRI images for
detection of tumors using K-Means clustering technique. A
cluster can be defined as a group of pixels where all the
pixels in certain group defined by similar relationship.
Clustering is also unsupervised classification because
the algorithm automatically classifies objects based on
user given criteria. Here K-Means clustering algorithm for
segmentation of the image is used for tumor detection from
the brain MRI images. The proposed block diagram is as
shown.

Input MRI Images

Pro Processing

l

K-means clustering

A

Qutput images

A

Tumor detection

v v

Normal Abnormal

V. PROPOSED BLOCK DIAGRAM

A. Pre-Processing

According to the need of the next level the pre-
processing step convert the image. It performs filtering of
noise and other artifacts in the image and sharpening the
edges in the image. RGB to grey conversion and Reshaping
also takes place here. It includes median filter for noise
removal

B. K-Means Clustering

The most commonly used nonhierarchical unsupervised
technique is the K-means method, which clusters n data
points into k cluster (k<n). This algorithm selects the
number of clusters k, then randomly generate clusters and
determines the cluster centers. The next step is to assign
each data point to the nearest cluster center and then
recomposing the new cluster center. These two steps are
iterated until the minimum variance criterion is achieved.
The main objective behind the algorithm is to achieve a
minimum intra cluster variance v.
Magnetic Resonance Image (MRI) is taken as an
input. Then pre-processing is performed on input image.
Preprocessing includes applying various steps on input
image such as
1) Grayscale Algorithm: It performs RGB to Gray scale
conversion.

2) Edge Detection Algorithm: Sharpening of image is
performed here.

3) Thresholding: It is used for creating the histogram of
the gray scale image.

Output of the edge detection image is subtracted
from segmented image through the Feature Extraction step.
Finally tumor is successfully detected.

C. Proposed Algorithm

The proposed algorithm explained as follows:

1) Let D be the data points in the given input image.

2) Partition the data points into k equal sets.

3) In each set, take the middle point as the initial centred.

4) Compute the distance between each data point (1<i<n)
to all initial cancroids c(1<j<k).

5) For each data point di, find the closest centred cjand
assign di to cluster j.

6) Set cluste[i]=j.

7) Set NearestD[i]=d(di,cj).

8) For each cluster (1<j<k), recalculate the cancroids.

9) For each data point di,

— Compute its distance from the centred of the present
nearest cluster.

— If this distance is less than or equal to the present
nearest distance, the data point stays in the same cluster.
Otherwise compute the distance (di,) for every
centredcj(1<j<k).

Repeat from steps 5 to 9 until convergence is met.

D. Results

Some of the brain MR images containing tumor taken for
testing our proposed algorithm are shown in Fig 3.

All rights reserved by www.ijsrd.com 1036



Analysis MRI Image Detected the Brain Tumor using K-Means Clustering Algorithm

(IJSRD/Vol. 5/1ssue 12/2018/275)

Fig. 3: Brain MR images containing tumor
The brain tumor location is found out by applying our
proposed algorithm. Fig 4. Shows the final clustering of
brain MR image after being processed by our algorithm. Fig
5. Shows the final tumor detected portion from the brain MR
image.

Fig. 5: Tumor detected

VI. CONCLUSION

Segmentation of brain image is imperative in surgical
planning and treatment in the field of medicine. In this
work, we have proposed a computer aided system for brain
MR image segmentation for detection of tumor location
using K-Means clustering algorithm. The proposed brain
tumor detection comprises three steps: image acquisition,

pre-processing, and K-Means clustering. In this paper
segment tumor from different brain MR images from our
database.
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